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VXS MULTI-SERVICE PLATFORM SYSTEM
WITH EXTERNAL SWITCHED FABRIC
LINK

BACKGROUND OF THE INVENTION

In current embedded computer platforms, such as VER-
SAmodule Eurocard (VMEDbus) systems, the shared multi-
drop bus can only be used to support one simultaneous
communication between modules 1n the network. However,
some applications have requirements for simultaneous high
bandwidth transfers between modules in the VMEbus sys-
tem that cannot be handled by the shared multi-drop archi-
tecture of VMEDbus. It 1s desirable to configure current
VMEDbus systems to accommodate high-speed data transfers
while maintaining the existing VMEbus network architec-
ture. The VERSAmodule Eurocard (VMEbus) switched
serial standard backplane (VXS) provides a parallel multi-
drop bus on the same backplane as a high-speed switched
fabric. The prior art has the disadvantage in that the switched
fabric 1s limited to use 1n a single chassis on a single
backplane.

Accordingly, there 1s a significant need for an apparatus
and method that overcomes the deficiencies of the prior art
outlined above.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring to the drawing:

FIG. 1 depicts a VXS multi-service platform system
according to one embodiment of the invention;

FIG. 2 depicts a VXS multi-service platform system
according to an embodiment of the imnvention;

FIG. 3 depicts a VXS multi-service platform system
according to another embodiment of the invention;

FIG. 4 depicts a VXS multi-service platform system
according to yet another embodiment of the invention; and

FIG. § depicts a VXS multi-service platform system
according to still another embodiment of the invention.

It will be appreciated that for simplicity and clarity of
illustration, elements shown 1n the drawing have not neces-
sarily been drawn to scale. For example, the dimensions of
some of the elements are exaggerated relative to each other.
Further, where considered appropriate, reference numerals
have been repeated among the Figures to indicate corre-
sponding elements.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the following detailled description of exemplary
embodiments of the invention, reference i1s made to the
accompanying drawings, which 1llustrate specific exemplary
embodiments in which the invention may be practiced.
These embodiments are described in sufficient detail to
enable those skilled 1n the art to practice the 1nvention, but
other embodiments may be utilized and logical, mechanical,
clectrical and other changes may be made without departing
from the scope of the present invention. The following
detailed description 1s, therefore, not to be taken 1n a limiting
sense, and the scope of the present invention 1s defined only
by the appended claims.

In the following description, numerous specific details are
set forth to provide a thorough understanding of the inven-
tion. However, 1t 1s understood that the mmvention may be
practiced without these specific details. In other instances,
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2

well-known circuits, structures and techniques have not
been shown 1n detail 1n order not to obscure the invention.

For clarity of explanation, the embodiments of the present
invention are presented, in part, as comprising individual
functional blocks. The functions represented by these blocks
may be provided through the use of either shared or dedi-
cated hardware, including, but not limited to, hardware
capable of executing software. The present invention 1s not
limited to implementation by any particular set of elements,
and the description herein 1s merely representational of one
embodiment.

FIG. 1 depicts a VXS multi-service platform system 100
according to one embodiment of the 1nvention. A VXS
multi-service platform system 100 can include one or more
computer chassis, with software and any number of slots for
inserting payload module 114, switch module 112, and rear
transition modules 118, 120. Modules can add functionality
to VXS multi-service platform system 100 through the
addition of processors, memory, storage devices, device
interfaces, network interfaces, and the like. In one embodi-
ment a backplane connector 1s used for connecting modules
placed in the slots. In an embodiment, VXS multi-service

platform system 100 1s an embedded, distributed processing
computer system.

In an embodiment, VXS multi-service platform system
100 comprises an embedded-type computer system having a
single chassis supporting a monolithic backplane 102 and
further comprising individual slots. In this embodiment,
monolithic backplane 102 includes a single backplane 1n a
single VXS computer chassis 103. In an embodiment, slots
on the front portion 104 of the monolithic backplane 102 are
coupled for receiving switch module 112 and payload mod-
ule 114 that plug mnto the monolithic backplane 102. In an
embodiment, slots on the rear portion 106 of monolithic
backplane 102 are coupled for receiving rear transition
modules 118, 120 that also plug into the monolithic back-
plane 102. In an embodiment, each payload module and rear
transition module can have a standardized form {factor
including physical dimensions, electrical connections, and
the like as specified in an industry standard specification, for
example VERSAmodule Eurocard (VMEbus), VXS, and the

like, as described further below.

As an example of an embodiment, VXS multi-service
platform system 100 can include VXS computer chassis 103
and one or more modules conforming to the VERSAmodule
Eurocard (VMEDbus) switched serial standard backplane
(VXS) as set forth in VITA 41 promulgated by VMEDbus
International Trade Association (VITA), P.O. Box 19658,
Fountain Hills, Ariz., 85269. VXS multi-service platform
system 100 mncludes a packet switched network, known as a
switched fabric 110 and a VMEbus network 108, both
located on monolithic backplane 102. In other words, a VXS
multi-service platform system 100 includes switched fabric
110 coincident with VMEbus network 108 on monolithic
backplane 102.

In an embodiment, VXS multi-service platform system
100 can be controlled by a platform controller (not shown
for clarity), which can include a processor for processing
algorithms stored 1n memory. Memory comprises control
algorithms, and can include, but 1s not limited to, random
access memory (RAM), read only memory (ROM), flash
memory, electrically erasable programmable ROM (EE-
PROM), and the like. Memory can contain stored instruc-
tions, tables, data, and the like, to be utilized by a processor.
Platform controller can be contained in one, or distributed
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among two or more payload modules with communication
among the various modules of VXS multi-service platform
system 100.

Switched fabric 110 allows all payload modules equipped
to communicate with the switched fabric to be coupled to all
other payload modules similarly equipped. Switched fabric
110 operating on monolithic backplane 102 can use a switch
module 112 as a central switching hub with any number of
payload modules 114 coupled to switch module 112.
Although FIG. 1 depicts switched fabric 110 as a bus for
diagrammatic ease, switched fabric 110 may in fact be a star
topology, mesh topology, and the like as known 1n the art for
communicatively coupling switched fabrics. Switched tfab-
ric 110 can be based on a point-to-point, switched mput/
output (I/O) fabric, whereby cascaded switch devices inter-
connect end node devices. In an embodiment, switched
fabric 110 supports data transfer at multi-gigabyte rates, for
example data transfer in excess of two gigabytes per second.
Monolithic backplane 102 can be implemented by using one
or more of a plurality of switched fabric protocols, for
example and without limitation, InfiniBand™, Serial
RapidlO™, FibreChannel™, Ethernet™, PCI Express™,
Universal Serial Bus (USB), Serial AT Attachment (Serial
ATA), Serial Attached Small Computer System Interface
(Serial Attached SCSI), and the like. Monolithic backplane
102 1s not limited to the use of these switched fabric
protocols and the use of any switched fabric protocol 1s
within the scope of the mvention.

VMEbus network 108 1s a parallel multi-drop bus net-
work that 1s known 1n the art. VMEbus network 108 1s
defined 1n the ANSI/VITA 1-1994 and ANSI/VITA 1.1-1997
standards, promulgated by the VMEbus International Trade
Association (VITA), P.O. Box 19658, Fountain Hills, Ariz.,
85269 (where ANSI stands for American National Standards
Institute). In an embodiment of the invention, VMEDbus
network 108 can include VMEDbus based protocols such as

Single Cycle Transfer protocol (SCT), Block Transfer pro-
tocol (BLT), Multiplexed Block Transfer protocol (MBLT),

Two Edge VMEbus protocol (2 eVME) and Two Edge
Source Synchronous Transfer protocol (2eSST). VMEDbus
network 108 1s not limited to the use of these VMEbus based
protocols and other VMEbus based protocols are within the
scope of the mvention.

In an embodiment of the invention, VMEbus network 108
and switched fabric 110 operate concurrently within VXS
multi-service platform system 100. In one embodiment,
switched fabric 110 operates 1n parallel with VMEDbus net-
work 108 in a VXS multi-service platform system 100.

In an embodiment, payload module 114 and rear transi-
tion modules 118, 120 can have a physical form factor

including physical dimensions, electrical connections, and
the like as set forth in the ANSI/VITA 1-1994 and ANSI/ITA

1.1-1997 standards.

In an embodiment, rear transition modules 118, 120 can
be used to interface VXS computer chassis 103 to external
networks, chassis, devices, and the like. For example, rear
transition modules 118, 120 can be used to interface VXS
computer chassis 103 to other chassis, other networks such
as Ethernet, the Internet, and the like. Also, rear transition
modules 118, 120 can be used to interface VXS multi-
service platform system 100 with devices such as storage
drives, memory, processors, and the like.

In an embodiment, each rear transition module can have
a corresponding payload module or corresponding switch
module. For example, rear transition module 120 has cor-
responding payload module 114. Also, rear transition mod-
ule 118 has corresponding switch module 112. In an embodi-
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ment, within VXS computer chassis 103, rear transition
module 1s substantially coplanar to its corresponding pay-
load module or corresponding switch module. This can
mean that rear transition module coupled to rear portion 106
of monolithic backplane 102 1s substantially in the same
plane as 1ts corresponding payload module or corresponding
switch module coupled to the front portion 104 of mono-
lithic backplane 102.

In an embodiment, rear transition module 120 can be
coupled directly to switched fabric 110 and/or VMEbus
network 108. Also, rear transition module 120 can be
coupled to corresponding payload module 114 through
monolithic backplane 102. In the embodiment shown, rear
transition module 120 1s shown coupled to VMEDbus network
108, switched fabric 110 and payload module 114. This 1s
not limiting of the invention as rear transition module 120
can be coupled to any combination of VMEDbus network 108,
switched fabric 110 and payload module 114 and be within
the scope of the mvention.

In another embodiment, rear transition module 118 1s
coupled to corresponding switch module 112 through mono-
lithic backplane 102. Rear transition module 118 can also be
coupled to VMEbus network 108 and/or switched fabric
110. In the embodiment shown, rear transition module 118
1s shown coupled to VMEDbus network 108, switched fabric
110 and switch module 112. This 1s not limiting of the
invention as rear transition module 118 can be coupled to
any combination of VMEDbus network 108, switched fabric
110 and switch module 112 and be within the scope of the
invention.

FIG. 2 depicts a VXS multi-service platform system 200
according to an embodiment of the invention. In an embodi-
ment of the mvention, monolithic backplane 202 and pay-
load module 214 have a set of interlocking connectors
designed to 1nterlock with each other when payload module
214 1s placed 1n a slot of VXS multi-service platform system
200. Payload module 214 1s coupled to interface with front
portion 204 of monolithic backplane 202. Mechanical and

electrical specifications for a portion of these interlocking
connectors can be found in the ANSI/VITA 1-1994 and

ANSI/VITA 1.1-1997 and the VITA 41 standards cited
above for VMEDbus systems. For example, these standards
define PO mechanical envelope 247, P1 mechanical enve-
lope 250, and P2 mechanical envelope 254 on payload
module 214. These standards further define corresponding
JO mechanical envelope 246, J1 mechanical envelope 248,
and J2 mechanical envelope 252 on monolithic backplane
202. Connectors 1n the P0/JO, P1/J1 and P2/J2 mechanical
envelopes can mterlock when payload module 214 1s placed
in a slot of VXS multi-service platform system 200.

In an embodiment, payload module 214 has one portion
of an interlocking connector 1n the P1 mechanical envelope
250 designed to interlock with its corresponding portion
located 1n the J1 mechanical envelope 248 on monolithic
backplane 202. Also, payload module 214 can have an
interlocking connector 1n the P2 mechanical envelope 254
designed to interlock with its corresponding portion located
in the J2 mechanical envelope 252 on monolithic backplane
202.

In an embodiment of the invention, connectors in the
P1/J1 and P2/J2 mechanical envelopes are for coupling
VMEbus network 108 to payload module 214, while the
connector 1 PO/JO mechanical envelope 1s for coupling
switched fabric 110 to payload module 214. When payload
module 214 1s placed in a slot and coupled to monolithic
backplane 202 wvia connectors in the P1/J1 and P2/12

mechanical envelopes, the functionality of payload module
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214 1s added to VXS multi-service platform system 200 via
VMEDbus network 108. For example, processors, memory,
storage devices, I/O elements, and the like, on payload
module 214 are accessible by other payload modules 1n VXS
multi-service platform system 200 and vice versa. When
payload module 214 1s placed in a slot and coupled to
monolithic backplane 202 via a connector 1n the PO/JO
mechanical envelopes, the functionality of payload module
214 15 added to VXS multi-service platform system 200 via
switched fabric 110.

In this embodiment, payload module 214 can have pay-
load module connector 240 in the PO mechanical envelope
247 as defined 1n the VXS specification above. Monolithic
backplane 202 can include payload connector 238 1n the JO
mechanical envelope 246, where the payload module con-
nector 240 and the payload connector 238 are designed to
interface and interlock when payload module 214 1s inserted
into VXS multi-service platform system 200. In an embodi-
ment, payload module connector 240 and payload connector
238 can be clectrical, optical, radio frequency, biological,
and the like, type connectors. In an embodiment, payload
module connector 240 and payload connector 238 are
designed for use i1n high-speed switched fabrics and are
compatible with any of a plurality of switched fabric pro-
tocols 270 discussed above. Switched fabric 110 on mono-
lithic backplane 202 operates using any of switched fabric
protocols 270.

In an example of an embodiment of the invention, payload
module connector 240 1n the PO mechanical envelope 247
and payload connector 238 in the JO mechanical envelope
246 can be a Tyco MultiGig RT connector manufactured by
the AMP division of Tyco Electronics, Harrisburg, Pa. The
invention 1s not limited to the use of the Tyco RT connector,
and any connector capable of handling data using any of the
plurality of switched fabric network standards 1s encom-
passed within the mmvention.

In the embodiment depicted i FIG. 2, VXS multi-service
platform system 200 can include rear transition module 220
coupled to interface with rear portion 206 of monolithic
backplane 202. In an embodiment, rear transition module
220 1s substantially coplanar with corresponding payload
module 214.

In an embodiment of the invention, monolithic backplane
202 and rear transition module 220 have a set of interlocking,
connectors designed to mterlock with each other when rear
transition module 220 1s placed 1 a slot of VXS multi-
service platform system 200. Rear transition module 220 1s
coupled to interface with rear portion 206 of monolithic
backplane 202. Mechanical and electrical specifications for
a portion of these interlocking connectors can be found 1n
the ANSI/VITA 1-1994 and ANSI/VITA 1.1-1997 and the
VITA 41 standards cited above for VMEDbus systems. For
example, these standards define RPO mechanical envelope
242, and RP2 mechanical envelope 258 on rear transition
module 220. These standards further define corresponding
RJO mechanical envelope 244, and RJ2 mechanical enve-
lope 256 on monolithic backplane 202. Connectors 1n the
RP0O/RJO and RP2/RJ2 mechanical envelopes can interlock
when rear transition module 220 1s placed in a slot of rear
portion 206 of monolithic backplane 202 of VXS multi-
service platform system 200.

In an embodiment, rear transition module 220 can have an
interlocking connector in the RP2 mechanical envelope 258
designed to 1nterlock with its corresponding portion located
in the RJ2 mechanical envelope 256 on the monolithic
backplane 202. In an embodiment of the invention, connec-
tor 1n the RP2/RJ2 mechanical envelopes can be for cou-
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6

pling VMEDbus network 108 to rear transition module 220 or
for coupling corresponding payload module 214 to rear
transition module 220).

When rear transition module 220 1s placed 1n a slot and
coupled to rear portion 206 of monolithic backplane 202 via
connector 1n the P2/J2 mechanical envelope, the function-
ality of rear transition module 220 can be added to VXS
multi-service platform system 200. This functionality can be
added via directly connecting to VMEDbus network 108 or by
coupling to corresponding payload module 214. For
example, I/O elements, and the like, on rear transition
module 220 can be accessible by other payload modules 1n
VXS multi-service platform system 200. These I/O elements
can access external networks, chassis, devices, and the like,
for example, external storage devices, external networks
such as the Internet, other VXS computer chassis, and the

like.

In another embodiment, the connector 1n RPO/RJO
mechanical envelope can be for directly coupling switched
fabric 110 to rear transition module 220 or for coupling
corresponding payload module 214 to rear transition module
220. When rear transition module 220 1s placed 1n a slot and
coupled to rear portion 206 of monolithic backplane 202 via
a connector 1 the RPO/RJO mechanical envelopes, the
functionality of rear transition module 220 1s added to VXS
multi-service platform system 200. This functionality can be
added via directly connecting to switched fabric 110 or by
coupling to corresponding payload module 214. For
example, I/O elements, and the like, on rear transition
module 220 can be accessible by other payload modules 1n
VXS multi-service platform system 200.

In this embodiment, rear transition module 220 can have
connector 230 1in the RPO mechanical envelope 242. Rear
portion 206 of monolithic backplane 202 can include cor-
responding connector 234 in the RJO mechanical envelope
244, where the connector 230 and the corresponding con-
nector 234 are designed to interface and interlock when rear
transition module 220 1s inserted into VXS multi-service
platform system 200. In an embodiment, connector 230 and
corresponding connector 234 can be electrical, optical, radio
frequency, biological, and the like, type connectors. In an
embodiment, connector 230 and corresponding connector
234 are designed for use 1 high-speed switched fabrics and
are compatible with any of a plurality of switched fabric
protocols discussed above. In an example of an embodiment
of the invention, connector 230 in the RP0O mechanical
envelope 242 and corresponding connector 234 1n the RJO
mechanical envelope 244 can be a Tyco MultiGig RT
connector manufactured by the AMP division of Tyco Elec-
tronics, Harrisburg, Pa. The invention is not limited to the
use of the Tyco RT connector, and any connector capable of
handling data using any of the plurality of switched fabric
network standards 1s encompassed within the 1invention.

In an embodiment, switched fabric link 260 can extend
switched fabric 110 from monolithic backplane 202, to
networks, chassis, devices, and the like, external to VXS
computer chassis 103. In the embodiment, shown, switched
fabric link 260 extends from payload module 214 through
monolithic backplane 202 to rear transition module 220.
Switched fabric link 260 then exits VXS computer chassis
103 through rear transition module 220. In an embodiment,
switched fabric link 260 can communicatively couple pay-
load module 214 to rear transition module 220. Switched
fabric link 260 can extend through payload module connec-
tor 240, payload connector 238, corresponding connector

234 and connector 230. Switched fabric link 260 can include
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any type of medum to communicate data signals using
switched fabric protocol 270, for example, copper, optical,
and the like.

In an embodiment, switched fabric link 260 can originate
at gateway module 261 on payload module 214. Gateway
module 261 can be any combination of hardware, software,
and the like that processes or creates data signals to or from
switched fabric 110. In an embodiment, gateway module
261 1s also coupled to switched fabric 110. Gateway module
261 can function to process mcoming and outgoing data
signals from VXS computer chassis 103 on switched fabric
link 260 using switched fabric protocol 270. In effect,
cgateway module 261 and switched fabric link 260 extend
switched fabric 110 from a single VXS computer chassis 103
and monolithic backplane 202, to any number of networks,
chassis, devices, and the like, that are external to VXS
computer chassis 103 and monolithic backplane 202. In an
embodiment, switched fabric 110 and switched fabric link
260 operate using the same switched fabric protocol. In
another embodiment, switched fabric 110 communicates
with at least one external network, external chassis, external
device, and the like through switched fabric link 260 using
switched fabric protocol 270.

In the embodiment shown, only one switched fabric link
260 1s shown. This 1s not limiting of the mnvention. Switched
fabric link 260 can be divided mto any number of switched
fabric links exiting VXS multi-service platform system 200.
For example, although not shown 1n FIG. 2, bridging cir-
cultry can be provided on rear transition module 220 to
bridge a copper switched fabric link 260, for example, to any
number of optical switched fabric links exiting VXS multi-
service platform system 200. In another embodiment,
although not shown in FIG. 2, switching circuitry can be
provided on rear transition module 220 for a plurality of
switched fabric links 260 exiting VXS multi-service plat-
form system 200.

FIG. 3 depicts a VXS multi-service platform system 300
according to another embodiment of the invention. In an
embodiment of the invention, monolithic backplane 302 and
switch module 312 have a set of interlocking connectors
designed to interlock with each other when switch module
312 1s placed 1n a slot of VXS multi-service platform system
300. Switch module 312 1s coupled to interface with front
portion 304 of monolithic backplane 302. Mechanical and
clectrical specifications for a portion of these interlocking
connectors can be found in the ANSI/VITA 1-1994 and
ANSI/VITA 1.1-1997 and the VITA 41 standards cited

above for VMEDbus systems.

Switch module 312 can have switch module connector
340 as defined 1n the VXS specification specified above.
Monolithic backplane 302 can include backplane connector
338, where the switch module connector 340 and backplane
connector 338 are designed to interface and interlock when
switch module 312 1s 1nserted mmto VXS multi-service plat-
form system 300. In an embodiment, switch module con-
nector 340 and backplane connector 338 can be clectrical,
optical, radio frequency, biological, and the like, type con-
nectors. In an embodiment, switch module connector 340
and backplane connector 338 are designed for use in high-
speed switched fabrics and are compatible with any of a
plurality of switched fabric protocols 370 discussed above.
Switched fabric 110 on monolithic backplane 302 operates
using any ol switched fabric protocols 370.

In an example of an embodiment of the invention, switch
module connector 340 and backplane connector 338 can be
a Tyco MultiGig RT connector manufactured by the AMP
division of Tyco Electronics, Harrisburg, Pa. The mvention
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1s not limited to the use of the Tyco RT connector, and any
connector capable of handling data using any of the plurality
of switched fabric network protocols 1s encompassed within
the 1nvention.

In the embodiment depicted 1n FIG. 3, VXS multi-service
platform system 300 can include rear transition module 318
coupled to interface with rear portion 306 of monolithic
backplane 302. In an embodiment, rear transition module
318 1s substantially coplanar with corresponding switch

module 312.

In an embodiment of the invention, monolithic backplane
302 and rear transition module 318 have a set of interlocking
connectors designed to mterlock with each other when rear
transition module 318 1s placed 1n a slot of VXS multi-
service platform system 300. Rear transition module 318 is
coupled to interface with rear portion 306 of monolithic
backplane 302. Mechanical and electrical specifications for
a portion of these interlocking connectors can be found 1n

the ANSI/VITA 1-1994 and ANSI/VITA 1.1-1997 and the
VITA 41 standards cited above for VMEDbus systems.

In an embodiment, rear transition module 318 can have
connector 330. Rear portion 306 of monolithic backplane
302 can include corresponding connector 334, where the
connector 330 and the corresponding connector 334 are
designed to interface and interlock when rear transition
module 318 1s inserted mto VXS multi-service platform
system 300. In an embodiment, connector 330 and corre-
sponding connector 334 can be electrical, optical, radio
frequency, biological, and the like, type connectors. In an
embodiment, connector 330 and corresponding connector
334 are designed for use in high-speed switched fabrics and
are compatible with any of a plurality of switched fabric
protocols discussed above. In an example of an embodiment
of the mvention, connector 330 and corresponding connec-
tor 334 can be a Tyco MultiGig RT connector manufactured
by the AMP division of Tyco Electronics, Harrisburg, Pa.
The invention 1s not limited to the use of the Tyco RT
connector, and any connector capable of handling data using
any of the plurality of switched fabric network protocols 1s
encompassed within the invention.

In an embodiment, the connector 330 and corresponding
connector 334 can be for directly coupling switched fabric
110 to rear transition module 318 or for coupling corre-
sponding switch module 312 to rear transition module 318.
When rear transition module 318 is placed i a slot and
coupled to rear portion 306 of monolithic backplane 302, the
functionality of rear transition module 318 1s added to VXS
multi-service platform system 300. This functionality can be
added via directly connecting to switched fabric 110 or by
coupling to corresponding switch module 312. For example,
I/O elements, and the like, on rear transition module 318 can
be accessible by other payload modules and/or switch mod-
ule 312 1in VXS multi-service platform system 300.

In an embodiment, switched fabric link 360 can extend
switched fabric 110 from monolithic backplane 302, to
networks, chassis, devices, and the like, external to VXS
computer chassis 103. In the embodiment, shown, switched
fabric link 360 extends from switch module 312 through
monolithic backplane 302 to rear transition module 318.
Switched fabric link 360 then exits VXS computer chassis
103 through rear transition module 318. In an embodiment,
switched fabric link 360 can communicatively couple switch
module 312 to rear transition module 318. Switched fabric
link 360 can extend through switch module connector 340,
backplane connector 338, corresponding connector 334 and
connector 330. Switched fabric link 360 can include any
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type of medium to communicate data signals using switched
fabric protocol 370, for example, copper, optical, and the
like.

In an embodiment, switched fabric link 360 can originate
at gateway module 361 on switch module 312. Gateway
module 361 can be any combination of hardware, software,
and the like that processes or creates data signals to or from
switched fabric 110. In an embodiment, gateway module
361 1s also coupled to switched fabric 110. Gateway module
361 can function to process mncoming and outgoing data
signals from VXS computer chassis 103 on switched fabric
link 360 using switched fabric protocol 370. In effect,
cgateway module 361 and switched fabric link 360 extend
switched fabric 110 from a single VXS computer chassis 103
and monolithic backplane 302, to any number of networks,
chassis, devices, and the like, that are external to VXS
computer chassis 103 and monolithic backplane 302. In an
embodiment, switched fabric 110 and switched fabric link
360 operate using the same switched fabric protocol. In
another embodiment, switched fabric 110 communicates
with at least one external network, external chassis, external
device, and the like through switched fabric link 360 using
switched fabric protocol 370.

In the embodiment shown, only one switched fabric link
360 1s shown. This 1s not limiting of the mnvention. Switched
fabric link 360 can be divided mnto any number of switched
fabric links exiting VXS multi-service platform system 300.
For example, although not shown 1n FIG. 3, bridging cir-
cultry can be provided on rear transition module 318 to
bridge a copper switched fabric link 360, for example, to any
number of optical switched fabric links exiting VXS multi-
service platform system 300. In another embodiment,
although not shown in FIG. 3, switching circuitry can be
provided on rear transition module 318 for a plurality of
switched fabric links 360 exiting VXS multi-service plat-
form system 300.

FIG. 4 depicts a VXS multi-service platform system 400
according to yet another embodiment of the invention. As
shown 1 FIG. 4, VXS multi-service platform system 400
can 1nclude module 413, which can be one of a switch
module or a payload module as described above. Module
413 can couple to front portion 404 of monolithic backplane
402 via one or more module connectors 440 and backplane
connectors 438 analogous to those described above.

In an embodiment, module 413 can include switched
fabric link 460, which can extend switched fabric 110 from
monolithic backplane 402, to networks, chassis, devices, and
the like, external to VXS computer chassis 103. Switched
fabric link 460 can include any type of medium to commu-
nicate data signals using switched fabric protocol 470, for
example, copper, optical, and the like.

In an embodiment, switched fabric link 460 can originate
at gateway module 461 on module 413. Gateway module
461 can be any combination of hardware, software, and the
like that processes or creates data signals to or from switched
fabric 110. In an embodiment, gateway module 461 1s also
coupled to switched fabric 110. Gateway module 461 can
function to process incoming and outgoing data signals from
VXS computer chassis 103 on switched fabric link 460

using switched fabric protocol 470. In effect, gateway mod-
ule 461 and switched fabric link 460 extend switched fabric
110 from a single VXS computer chassis 103 and monolithic
backplane 402, to any number of networks, chassis, devices,
and the like, that are external to VXS computer chassis 103
and monolithic backplane 402. In an embodiment, switched
fabric 110 and switched fabric link 460 operate using the
same switched fabric protocol. In another embodiment,
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switched fabric 110 communicates with at least one external
network, external chassis, external device, and the like
through switched fabric link 460 using switched fabric
protocol 470.

In the embodiment shown, only one switched fabric link
460 1s shown. This 1s not limiting of the invention. Switched
fabric link 460 can be divided into any number of switched
fabric links exiting VXS multi-service platform system 400.
For example, although not shown 1n FIG. 4, bridging cir-
cultry can be provided on module 413 to bridge a copper
switched fabric link 460, for example, to any number of
optical switched fabric links exiting VXS multi-service
platform system 400. In another embodiment, although not
shown 1 FIG. 4, switching circuitry can be provided on

module 413 for a plurality of switched fabric links 460
exiting VXS multi-service platform system 400.

FIG. § depicts a VXS multi-service platform system 500
according to still another embodiment of the invention. As
shown 1 FIG. 4, VXS multi-service platform system 500
can include monolithic backplane 502 having any number of
slots 501 for imserting modules, such as switch modules,
payload modules, rear transition modules, and the like as
described above.

In an embodiment, each of slots 501 1s coupled on
monolithic backplane 502 by VMEbus network 508 and
switched fabric 510. In an embodiment, monolithic back-
plane 502 can further include switched fabric connector 509
coupled to interface with switched fabric 510. In an example
of an embodiment of the invention, switched fabric connec-
tor 509 can be a Tyco MultiGig RT connector manufactured
by the AMP division of Tyco Electronics, Harrisburg, Pa.
The invention 1s not limited to the use of the Tyco RT
connector, and any connector capable of handling data using
any of the plurality of switched fabric network protocols 1s
encompassed within the invention.

In an embodiment, switched fabric connector 509 can be
coupled to interface with a module placed 1n a slot 501 of
VXS multi-service platform system 500. In this embodi-
ment, switched fabric link 560 can extend switched fabric
510, through the module, to external networks, chassis,
devices, and the like. Switched fabric connector 509 i1s
coupled to extend switched fabric 510 to networks, chassis,
devices, and the like, external to VXS multi-service platform
system 500 and monolithic backplane 502.

In another embodiment, switched fabric link S60 can be
coupled directly to switched fabric connector 509 to extend
switched fabric 510 outside of VXS multi-service platform
system without passing through a module.

In an embodiment, switched fabric 510 and switched
fabric link 560 operate using the same switched fabric
protocol 570. In another embodiment, switched fabric 510
communicates with at least one external network, external
chassis, external device, and the like through switched fabric
link 560 using switched fabric protocol 570.

In the embodiment shown, only one switched fabric link
560 1s shown. This 1s not limiting of the mnvention. Switched
fabric link 560 can be divided into any number of switched
fabric links exiting VXS multi-service platform system 500.
For example, although not shown 1n FIG. §, bridging cir-
cultry can be provided to bridge a copper switched fabric
link 560, for example, to any number of optical switched
fabric links exiting VXS multi-service platform system 500.
In another embodiment, although not shown i FIG. §,
switching circuitry can be provided for a plurality of
switched fabric links 560 exiting VXS multi-service plat-
form system 3500.
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While we have shown and described specific embodi-
ments of the present invention, further modifications and
improvements will occur to those skilled 1n the art. It 1s
therefore, to be understood that appended claims are
intended to cover all such modifications and changes as fall
within the true spirit and scope of the invention.

What 1s claimed 1s:

1. A VXS multi-service platform system, comprising:

a VXS computer chassis;

a monolithic backplane in the VXS computer chassis;

a VMEDbus network on the monolithic backplane;

a switched fabric operating coincident with the VINEbus

network on the monolithic backplane; and

a switched fabric link, wherein the switched fabric link
extends the switched fabric external to the VXS com-
puter chassis and the monolithic backplane through at
least one of a payload module and a rear transition
module.

2. The VXS multi-service platform system of claim 1,
wherein the payload module 1s coupled to a front portion of
the monolithic backplane, and wherein the rear transition
module 1s coupled to a rear portion of the monolithic
backplane, wherein the rear transition module 1s substan-
tially coplanar with the payload module, wheremn the
switched fabric link extends from the payload module
through the monolithic backplane to the rear transition
module, and wherein the switched fabric link exits the VXS
computer chassis through the rear transition module.

3. The VXS multi-service platform system of claim 1,
further comprising:

a switch module coupled to a front portion of the mono-
lithic backplane, wherein the rear transition module
coupled to a rear portion of the monolithic backplane,
wherein the rear transition module 1s substantially
coplanar with the switch module, wherein the switched
fabric link extending from the switch module through
the monolithic backplane to the rear transition module,
and wherein the switched fabric link exits the VXS
computer chassis through the rear transition module.

4. The VXS multi-service platform system of claim 1,
wherein the switched fabric link couples the VXS computer
chassis and the monolithic backplane to at least one of an
external network, external chassis and external device.

5. The VXS multi-service platform system of claim 1,
wherein the switched fabric communicates within the VXS
computer chassis on the monolithic backplane using a
switched fabric protocol, and wherein the switched fabric
communicates with at least one of an external network,
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external chassis and external device through the switched
fabric link using the switched fabric protocol.

6. A method, comprising:

providing a VXS computer chassis having a monolithic
backplane;

operating a VMEbus network and a switched fabric
coincident on the monolithic backplane; and

extending the switched fabric external to the VXS com-
puter chassis and the monolithic backplane through at
least one of a payload module and a rear transition
module through a switched fabric link.

7. The method of claim 6, further comprising:

coupling the payload module to a front portion of the
monolithic backplane;

coupling the rear transition module to a rear portion of the
monolithic backplane, wherein the rear transition mod-
ule 1s substantially coplanar with the payload module;

extending the switched fabric link from the payload
module through the monolithic backplane to the rear
transition module; and

the switched fabric link exiting the VXS computer chassis
through the rear transition module.

8. The method of claim 6, further comprising:

coupling a switch module to a front portion of the
monolithic backplane;

coupling the rear transition module to a rear portion of the
monolithic backplane, wherein the rear transition mod-
ule 1s substantially coplanar with the switch module;

extending the switched fabric link from the switch module
through the monolithic backplane to the rear transition
module; and

the switched fabric link exiting the VXS computer chassis
through the rear transition module.

9. The method of claim 6, wherein the switched fabric link
couples the VXS computer chassis and the monolithic
backplane to at least one of an external network, external
chassis and external device.

10. The method of claim 6, further comprising:

the switched fabric communicating within the VXS com-
puter chassis on the monolithic backplane using a
switched fabric protocol; and

the switched fabric communicating with at least one of an
external network, external chassis and external device
through the switched fabric link using the switched
fabric protocol.
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